Introduction
In rare cases, mostly in giant aneurysms with specific anatomic features (large sac, narrow neck resulting in extremely slow blood flow inside) spontaneous thrombosis is noted. Usually, thrombosis develops progressively. Complete thrombosis of intracranial aneurysms is reported in about 16% of cases 1, 2 . It is rarely reported to occur in under one month 3 . Still, this phenomenon remains unexplained and different mechanisms of occlusion are taken into consideration and discussed.
We report a case of large intracranial pseudoaneurysm which spontaneously thrombosed one week after an attempt at embolisation. Thrombosis was probably induced by the flow arrest in the parent artery due to vasospasm caused by microcatheter/microguidewire manipulations.
Case History
A 34 y/o male admitted to a regional hospital on the 4 th day after SAH. Initial clinical symptoms: severe headache, temporary loss of consciousness, mild hemiplegia (H&H -grade II). The lesion was located in the right cerebellar hemisphere. The initial diagnostic DSA revealed an irregular shaped, large (16 mm)
Summary
Spontaneous thrombosis of intracranial aneurysms rare, mostly affecting giant aneurysms with narrow necks.
We present the case of 34 y/o man with pseudoaneurysm that developed in the course of SAH. The initial CT scan showed an isolated, well-defined hematoma within the right cerebellar hemisphere, digital subtraction angiogram (DSA) performed in a regional hospital showed an irregular shaped aneurysm of the distal segment of the right SCA. The patient was sent to our department, where diagnostic DSA, performed before embolisation revealed an entirely different morphology of the aneurysm. It became larger, round and no other functional branches distal to it were found (picture of "a balloon on a string").
During supraselective catheterization, when microcatheter and microguidewire were already in the right SCA a technical problem of our angio-machine occurred, so the intervention had to be postponed. A week later, a second attempt at embolisation was made. This time an initial DSA showed a lack of filling of the aneurysm sac and thrombosis of the main trunk of the right SCA. The patient remained clinically stable. He was discharged from our hospital five days later.
Spontaneous
Thrombosis of the Pseudoaneurysm of Right SCA after an Attempt at Embolisation aneurysm of the distal segment of the right SCA ( figure 1A) .
On the 11 th day after SAH the patient was referred to our Department for endovascular treatment. The CT scan done on the day of admission depicted a well-delineated, round lesion of high density -hematoma, 2,7 cm in diameter (figure 1B). The clinical examination showed a regression of initial clinical symptoms. Before embolisation the diagnostic DSA, performed two weeks after SAH, showed a change in aneurysm anatomy (figure 2A). It had become larger (2,5 cm in diameter) corresponded with the CT scan picture, smoothly round and located at the distal end of the right SCA (no distal branches were spotted). The aneurysm sac showed very slow flow and stagnation of contrast, it looked like "a balloon on a string". These features made us regard it as a pseudoaneurysm. After careful angiographic examination of the right SCA (multiple contrast injections from different angles) we found that there were virtually no normal branches arising from the main SCA trunk so we decided to enter this artery with a microcatheter and to deposit a drop of mixture of Histoacryl and Lipiodol right in front of the neck of the pseudoaneurysm which would lead to complete flow ar-rest and self-thrombosis of the sac. The catheterisation of the right SCA in this particular case turned out to be quite demanding. When the microcatheter was already placed in the SCA trunk ( figure 2B) , a technical problem of the angio-machine occurred. Unfortunately, it was not possible to carry on the intervention in those circumstances, so the procedure was stopped at that stage and postponed. One week later, the patient's neurological condition remained unchanged, and a second intervention was undertaken. During the diagnostic DSA, surprisingly the pseudoaneurysm did not fill with contrast and the distal part of the main trunk of right SCA was thrombosed as well ( figure 3A) . DSA performed from different angles showed the complete occlusion of a previously patent pseudoaneurysm and the right SCA. The patient was thoroughly examined neurologically (H&H -grade I) and stayed at the hospital for five days. CT scan performed four days after the second DSA confirmed the change in lesion density and the presence of thrombus within the pseudoaneurysm ( figure  3B ). Control angiography was performed three months later confirming the complete occlusion of both the pseudoaneurysm and the right SCA without any clinical consequences. 
Discussion
Spontaneous thrombosis of intracranial aneurysms has been reported by different authors [3] [4] [5] 6, 9 . Lyall was the first to describe this phenomenon in 1936 4 . Complete "natural" thrombosis commonly, probably exclusively, regards giant aneurysms in which partial thrombosis occurs very often due to the slow flow within the sac. In our case, on initial angiogram the aneurysm was large and irregular in shape ( figure 1A) . Within two weeks, the aneurysm changed its morphology: it grew, became round and showed the features of pseudoaneurysm ( figure 2A) . The size and shape of the hematoma seen on the first CT scan corresponded to the picture of the aneurysm revealed by the second DSA. That is why we considered the lesion to be pseudoaneurysm.
Despite the fact that endovascular treatment of pseudoaneurysms appears quite often difficult and dangerous, in our case the location and anatomical conditions of the lesion were very advantageous. The parent artery was enlarged and as we examined it, there were no visible functional branches, so presumably its closure would not lead to any significant clinical consequences. We were and are aware that such in-tervention always carries some risk but we took it, knowing that in these specific conditions our patient did not have much choice.
Spontaneous thrombosis is reported to be observed in several entities such as: giant fusiform aneurysms, giant aneurysms neck dissection (with inflow/outflow changes), false aneurysms like an extravascular pouch, intracranial artery dissection and repair 7 . None of these conditions regards the mechanical irritation of the parent artery wall leading to its spasm, decrease of blood flow and thrombosis of the pseudoaneurysm. Sometimes the angiographic procedure itself may induce the thrombosis. Injection of contrast medium, as described by Seeger 8 , serves as "a trigger" for the clotting process in cavernous dural AVFs.
A case report of complete pseudoaneurysm thrombosis which occurred within one week after an attempt at embolisation, fully documented by initial and follow-up angiograms has not been described in the literature so far. Warschewske et Al reported a case spontaneous self-thrombosis of an aneurysm of ACom which occurred in four weeks without any intervention 9 .
Our patient was dismissed from the hospital after five days because he remained clinically stable. Even with regard to completely thrombosed aneurysms there always exists a risk of rupture and bleeding, especially when they show the features of pseudoaneurysms 6 . In our case, the control CT scan proved that the sac of the pseudoaneurysm was filled with thrombus, so presumably the risk of bleeding was very low.
Considering the fact that surgical intervention had very little chance of technical and clinical success, endovascular treatment was the treatment of choice.
Conclusions
Spontaneous thrombosis, complete or partial, is usually noted in giant intracranial aneurysms and develops in specific anatomical and hemodynamic circumstances. In certain conditions, it may occur due to spasm of the parent artery which could be caused, for example, by an endovascular intervention. In our case those conditions for such treatment were favourable and resulted in complete cure of the pseudoaneurysm without any clinical consequences.
